Objective: Patients undergoing clamping procedure for thoracoabdominal aortic repair, may suffer postoperatively from the consequences of ischemia/reperfusion (I/R) injury, which can cause paraplegia. Studies show a central role of the endoplasmic reticulum (ER) stress as a result of I/R and the resulting free radicals. Erythropoietin (Epo) and its carbamylated derivate (cEpo-Fc) are able to act as antioxidative and antiapoptotic agents. It was shown that Epo and cEpo-Fc can improve the neurological outcome of animals after spinal cord injury. In this study, we examine the effects of pre-operative use of native erythropoietin (EPO) and its derivative cEPO-Fc on paraplegia and ER stress in vivo. Methods: Ischemia of the spinal cord was induced in male mice (C57BL/6J) by clamping the thoracic aorta and the left subclavian artery. Three study groups (Epo, cEpo-Fc and control) were observed for 96h. The clinical, neurological outcome of the mice was evaluated using the Basso-Mouse-Scale (BMS). The spinal cord was stained in Hematoxylin-Eosin (HE) and Luxol-Fast Blue (LFB). Immunohistochemical staining for ER stress relevant proteins (GRP78 and Caspase 12) was performed as well. Statistical analysis was performed via Kruskal-Wallis-ANOVA and Dunn's Multiple Comparison Test using SigmaPlot 13. Statistical significance was given at a value of p 0,05. Results: Animals in the Epo (7,245; +/À3,529) and cEpo-Fc groups (7,171; +/À3,052) show a significantly better clinical, neurological outcome than animals in the control group (1,235; +/À2,457). Hematoxylin-Eosin staining showed less necrotic neurons in the EPO (2,240; +/À0,531) and the cEPO-FC group (2,42 +/À0,870) when compared to control animals (3,790; +/À0,852). LFB-staining showed improved survival of the neurons of the spinal cord as well in the EPO (122,434; +/À82,60) and the cEPO-FC group (143,913; +/À84,225) vs. control group (42,192; +/À40,106). Immunohistochemistry shows a slight increase in protein expression of Caspase 12 in the control group (EPO (20,15; +/À10,451), cEPO-Fc (18,475; +/À9,673), control (26,732; +/À12,914)), while GRP78-Expression was higher in the EPO and cEPO-Fc groups (EPO (16,908; +/À10,761),993; +/À9,929), control (13,444; +/À6,900)). Discussion: These results show a significant positive effect of Epo and cEpo-Fc on the clinical neurological and histological outcome of the mice. The increased expression of Caspase12 (control) makes an increased apoptotic rate likely. The increased expression of GRP78 (Epo, cEpo-Fc) might be caused by an increased formation of the UPR. Conclusion: Native Epo and cEpo-Fc can significantly improve the clinical outcome of mice (C57BL/6J). Significant effects are also shown histologically. The molecular mechanisms underlying these effects are being further evaluated.
Introduction: The SPIDER-graft was developed based on reversed frozen elefant trunk technique for thoracoabdominal aortic (TAA) repair avoiding thoracotomy, extracorporeal circulation (ECC) and reducing cross-clamping time. The SPIDER-graft prosthesis, consisting of proximal stentgraft connected to six-branched abdominal prosthesis, was further optimized and modified and compared to open aortic repair (OAR, control) in a pig model. Material and Methods: Retroperitoneal access to the TAA was performed in 7 pigs per group (75e85kg). For control total TAA was exposed. After crossclamping proximal and distal aortic anastomosis were performed and successively celiac trunk (CT), superior mesenteric artery (SMA), right and left renal arteries (RA) and finally iliac arteries were implanted. For SPIDER-graft infradiaphragmatic aorta was exposed. Right iliac branch was first temporarily anastomosed to the distal aorta maintaining periprocedural retrograde visceral and antegrade aortoiliac blood flow. Proximal stent-grafted part was deployed in the thoracic aorta via the CT ostium. Visceral and renal arteries were successively anastomosed to the side-branches of the graft. Lumbar arteries were reimplanted into the access branch. Finally, transient distal aortic anastomosis was released and both iliac branches were anastomosed. Technical feasibility, operating and clamping time, blood flow and tissue perfusion in the related organs were evaluated before implantation and 3, and six hours after implantation using transittime flow measurement (TTFM) and fluorescent microspheres (FM). After 6 hours observation final angiography and post-procedural CT-angiography were performed. Results: Graft deployment was successful in all animals without hemodynamic instability. Sufficient intraoperative retrograde visceral perfusion during SPIDER-graft was confirmed by TTFM. Aortic clamping time and ischemic times of related organs were significantly longer during OAR, TTFM and FM confirmed clinical findings. Angiography and CT-scan confirmed successful graft implantation in both groups. FM confirmed better spinal cord perfusion after SPIDER-graft implantation compared to control. Conclusion: SPIDER-graft can reduce crossclamping time, ischemic time, and avoid ECC and thoracotomy compared to OAR in a pig model. Hemodynamic stability can be achieved easier with less blood loss compared to OAR. Reimplantation of lumbar arteries improved spinal cord perfusion as assessed by FM.
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